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EXECUTIVE SUMMARY 
The DOD acquisition workforce is growing rapidly, and the need to align tasks to 
job positions and competencies with individuals to ensure positions are filled with the 
‘best fitting’ candidate is extremely important (Whitcomb, White, Khan 2014).  DASN 
RDT&E has funded NPS on a multi-year project to assist in the development of the 
Systems Engineering Career Competency Model (SECCM).  This model identifies a 
collection of knowledge, skills, and abilities (KSAs) that define the basis for developing 
effective systems engineers.  Progress on the SECCM has positioned the Department of 
Defense (DOD) as a leader in the human resources management of this systems 
engineering competency. The SECCM can also assist graduate academic programs to 
specify student outcomes and learning objectives within systems engineering (SE) 
programs that will ensure the students have the entry-level KSAs required to perform 
successfully in their job. The implications of the research can also be used to develop 
structured curriculum content, assessment, and continuous process improvement 
techniques related to the development of SE learning, and to develop more valid and 
reliable instruments for assessing what systems engineers need to learn, need to know, 
and need to do (Khan, 2013). Proficiency levels and competency sources are identified 
within the model. Each KSA was defined in terms of Bloom’s Taxonomy in both the 
cognitive and affective domains.  The model is implemented in an Excel spreadsheet. 
This approach provides an interactive model that allows for tailoring the KSAs required 
for DOD systems engineers to be considered competent at various career experience 
levels (White, 2014). 
There is currently no professional engineering occupational code for systems 
engineering within the U.S. government. Professional engineering occupational codes are 
used to classify the characteristics desired for various engineering communities. Each 
occupational series is associated with a competency model verified to be in accordance 
with (IAW) the Uniform Guidelines for Employee Selection, or Uniform Guidelines. To 
confidently use a competency model for human resource (HR) functions, it must be 
validated strictly IAW with the Uniform Guidelines, especially for ‘high stakes’ HR 
functions like hiring, selection, writing position descriptions, and creating job 
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announcements. As such, there is a need for a verified competency model offering a set 
of knowledge, skills, and abilities (KSA) for use within the US DOD. This paper 
describes the development of a verified competency model for the profession of systems 
engineering for the DOD. The US Deputy Assistant Secretary of the Navy (DASN), 
Research, Development, Test and Evaluation (RDT&E) is sponsored this research 
project. The SECCM project goal is to create a foundational model that any US 
government defense organization can use as a resource, requiring minimal changes to 
tailor and meet individual organizational needs to describe competencies and related 
KSA for systems engineering tasks. Due to the importance of having a model verified for 
HR functions, NPS is collaborating in the model verification survey process with OPM in 
an effort to make a model that is useful for all of DOD. 
Survey approval was obtained and the appropriate unions were notified of the 
effort.  Leadership from each component participating in this project provided abundant 
support.  The Systems Engineering Job and Gap Analysis Survey was administered in 
September. The results will be reviewed and shared with the SECCM WG in FY16.   
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I. INTRODUCTION 
This chapter will briefly describe how the Systems Engineering Career 
Competency Model (SECCM) has evolved.  The details of the methodology used to 
verify the model in accordance with OPM guidelines will also be described. 
A. HOW THE SECCM EVOLVED  
The SECCM is based on the Engineer (ENG) Career Field Competency Model 
currently used by the ENG systems acquisition community to maintain consistency 
within the DOD. This multi-part ENG competency model addresses core analytical, 
technical program management, business acumen, and professional competencies 
(Delgado 2014). Members of the NPS SECCM team worked over the past several years 
with the Office of the Secretary of Defense (OSD) to help create the initial ENG Career 
Field Competency Model. The SECCM project team added KSA details from several 
other existing systems engineering competency models, many provided to an original 
National Defense Industries Association (NDIA) SE working group (WG), from a variety 
of organizations. The SECCM has enhanced the current ENG model through the addition 
of extensive sets of KSAs, each mapped to a higher level SE competency, and defined 
over a series of notional career development points. The current configuration controlled 
version of the SECCM has 2,848 KSAs, organized into the 41 OSD SE ENG specific 
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Figure 1. SECCM Background 
 
A group of Naval SE SMEs from NSWC, SPAWAR, USMC, NUWC, NAVAIR, 
SPAWAR, NAVAIR was formed in 2012.  The working group (WG) led by the NPS 
team and DASN RDT&E provided feedback on the format of the model, SE 
competencies and KSAs.  The SECCM was updated to align with the OSD SPRDE 
Competency model refresh in June 2013 and redundant KSAs were eliminated. KSAs 
were also harmonized for consistency. The SECCM WG started expanding in 2014, in an 
effort to include other DOD organizations. The WG now consists of representatives from 
NPS, DASD (SE), DASN (RDTE), NAVAIR, NUWC, NSWCDD, NAVSEA HQ, 
SPAWAR, USMC, US Army, MDA, USAF and SERC (Whitcomb, Khan, White 2014). 
The working group completed a baseline review of the model, verifying that the KSAs 
were aligned to the correct competency, if not they were re-assigned to one deemed more 
appropriate by the SMEs.  KSAs were eliminated that did not belong in the model, and in 
some instances SMEs added KSAs to the model based on their experience.    
There is currently no professional engineering occupational code (08XX) for 
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on occupational series. Since there is no verified SE competency model aligned with an 
occupational series, a model and related systems engineering tasks have to be created in 
order to conduct a job analysis survey.  Verification of the model is required for it to be 
used for DOD human resource management. DCPAS does not have a personnel research 
psychologist on staff to assist in verifying a competency model, as does OPM. In 2014 
the SECCM WG brought OPM on board to assist with verifying the model (Delgado, 
Grambow, Khan, Whitcomb, White 2014).   
In FY15 the team presented the SECCM at the 25th Annual Acquisition 
Symposium in Monterey, California and at the INCOSE International Symposium in 
Seattle, Washington. 
B. UPDATING THE MODEL 
As discussed previously, the SECCM can be used for educational purposes.  In an 
effort to use the model to assist with the development of Fundamentals of Systems 
Engineering Course at the Naval Postgraduate School, the NPS Team made several 
updates to the model transitioning from the 0.79 version of the SECCM to 0.80. The 
updates are as follows.  Initially, the SECCM was reviewed with respect to KSAs using 
the exact “word for word” phrasing found in the 2013 OSD ENG Competency Model 
Update.  Using the exact wording will later help with mapping and possible revisions to 
the Educational Learning Objectives (ELOs) and Educational Skill Requirements (ESRs).  
The ESRs specify sponsor-related educational outcomes.  
The Office of the Secretary of Defense (OSD) also refreshed their competency 
model in 2015.  The Defense Acquisition University’s (DAU) Course Objectives are 
aligned to the OSD model. Next, the team updated the KSAs that mapped directly to the 
updated DAU Course Objectives.   Additionally, any compound KSAs that were still in 
the SECCM were split into individual KSAs.   
C. CURRICULUM ALIGNMENT USE CASE 
The NPS SE department is using the 0.80 SECCM to align our masters degree 
programs to our educational outcomes considering departmental, ESR, WASC, and 
ABET needs. The SECCM KSA are phrased in terms of Blooms Taxonomy, so they lend 
Page 13 of 41 
themselves directly for use as course learning objectives throughout a curriculum. The 
SECCM is categorized using the OSD ENG Competency Model structure, so the 
competencies and related KSA provide an excellent basis for informing the alignment of 
our curriculum. The NPS curriculum focuses primarily on educating students for defense 
systems-related careers. 
A specific example is for NPS’s Fundamentals of Systems Engineering course, 
SE3100. This course is required for all of our systems engineering masters programs, as it 
educates students in the foundations of systems engineering. The SECCM was used for 
course gap analysis, allowing for a traceable context for learning, career development, 
and INCOSE CSEP certification preparation. The set of SE3100 learning objectives was 
compared to the SECCM. The one-quarter course consists of ten weekly modules, each 
having about six learning objectives at several different categories of both the Blooms 
cognitive and affective domains. Our analysis found that about 10% of the SECCM KSA 
are covered in the SE3100 course as shown in figure. Mapping the learning objectives 
resulted in identifying 323 of the 3122 KSA in the SECCM, from 16 of the 41 
competencies, as being covered by the course. A breakdown of the 16 competencies 
covered in the course is shown in Table 2. 
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Table 2. Competencies Covered in SE3100 
 
SE	  Competency	   SE3100	   SECCM	   %	  of	  SECCM	  Competency	  Covered	  by	  SE3100	  
22.0	  PROBLEM	  SOLVING	   71	   140	   51%	  
3.0	  REQUIREMENTS	  ANALYSIS	   37	   105	   35%	  
26.0	  COMMUNICATION	   39	   98	   40%	  
4.0	  ARCHITECTURE	  DESIGN	   56	   229	   24%	  
2.0	  STAKEHOLDER	  
REQUIREMENTS	  DEFINITION	   23	   107	   21%	  
24.0	  PROFESSIONAL	  ETHICS	   10	   43	   23%	  
12.0	  DECISION	  ANALYSIS	   14	   103	   14%	  
1.0	  MISSION-­‐LEVEL	  ASSESSMENT	   1	   9	   11%	  
16.0	  REQUIREMENTS	  
MANAGEMENT	   5	   82	   6%	  
13.0	  TECHNICAL	  PLANNING	   3	   70	   4%	  
29.0	  MISSION	  AND	  RESULTS	  
FOCUS	   1	   18	   6%	  
35.0	  COST	  ESTIMATING	   2	   42	   5%	  
21.0	  ACQUISITION	   11	   363	   3%	  
7.0	  VERIFICATION	   8	   356	   2%	  
8.0	  VALIDATION	   6	   294	   2%	  
14.0	  TECHNICAL	  ASSESSMENT	   1	   177	   1%	  
 
Further analysis found 214 KSA were mapped to an entry-level career 
proficiency, and 109 were mapped to a mid-level career proficiency as shown in figure 3. 
For the entry-level career proficiency, about 66% of the KSA are from the cognitive 
domain and 34% from the affective domain. For the mid-level career proficiency, about 
73% are in the cognitive domain and 27% from the affective domain.  
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Figure 3.  SECCM Experience Level Covered in SE3100 
 
 The students appreciated the knowledge that the KSA they were developing were 
going to be useful for developing the competencies needed for their defense systems 
engineering careers. The mapping of the SECCM KSA to the INCOSE Systems 
Engineering handbook 4e provided an additional benefit in that the learning objectives 
for the course also led to understanding the basic knowledge needed to successfully 
complete the CSEP exam. The learning objectives were mapped to the INCOSE SE 
handbook 4e, and the students were assessed in a quiz and exam format that attempted to 
simulate the CSEP exam. A simulated CSEP exam was offered as a voluntary assessment 
for the students that did not count towards their overall course grade. Of the 28 students 
in the class, 21 took the exam, for a 75% participation rate. For the 100 question, 
computer-based multiple choice test, the results were a mean of 75.38, a median of 80.25, 
and a standard deviation of 19.12, with 13 of the students achieving a score of 70% or 
higher. These students expressed a high level of confidence in their preparation to take 
the actual CSEP exam in the future. 
D. OPM GUIDELINES FOR VERIFYING COMPETENCY MODELS 
The specifications of 5 CFR 300A, Employment Practices, require (1) a job 
analysis for selection and competitive promotions in Federal employment, (2) compliance 
with the job-relatedness requirements of the Uniform Guidelines on Employee Selection 
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for the occupational position.  Therefore, OPM recommends a job or occupational 
analysis to ensure the most rigorous policies and standards governing human resources 
practices are met to be able to fully use the systems engineering competency model for 
all human resources functions.  
E. SCOPE 
In an effort to fulfill Navy’s mission, the SECCM WG identified systems 
engineering as an area requiring further research to ensure employees performing systems 
engineering tasks are proficient in the competencies required for success.  Competency 
modeling is a key tool for ensuring a capable staff to accomplish the Navy’s current and 
future mission.  This year the team worked closely with OPM to verify the model.  The 
bi-products of the verification process includes proficiency level development, 
competency gap analysis, and career path modeling.  These products can be used as 
foundational resources for HR purposes. 
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F. METHODOLOGY 
Verification of the model consisted of several different phases. Initially, DOD 
employee and supervisor panels were completed. Next, additional panels were completed 
with the Army, Air Force, and Missile Defense Agency.  All panels were conducted 
using adobe connect software for document sharing and a teleconferencing line was setup 
for audio.  The survey was then deployed to the previously identified SE population.  
 
Employee and Supervisor Panels 
The SECCM WG worked with OPM to identify employees currently performing 
systems engineering work from each DOD component represented in the WG to 
participate in SME Panels.  LWDA psychologists facilitated SME panels to gather 
feedback and further refine the systems engineering competency model. LWDA 
psychologists used the listing of competencies from the listing of competencies from the 
SECCM 0.78 as the starting point for the panels.  In addition, LWDA developed an initial 
listing of tasks from existing occupational information provided by NPS, such as 
available position descriptions, classification standards, previous job analysis data, etc.  
LWDA psychologists then facilitated the employee and supervisor SME panels to refine 
the task and competency lists. Throughout this research, employees were defined as 
employees who are currently performing systems engineering work and have a minimum 
of 6 months experience in SE, but could have more experience than the minimum. The 
employees completed an initial panel facilitated by OPM to review tasks that SE typically 
perform as aligned with the SECCM.  The employee panels consisted of 8-4hour 
meetings.  A complete a review of the model, providing confirmation that the 
competencies and tasks in the model were appropriate, and suggesting changes where 
necessary.  
Supervisors were defined as first line supervisors of the employees who perform 
systems engineering work. The supervisors needed to have a minimum of 6 months 
experience. The supervisors formed a panel facilitated by OPM to review tasks that SE 
typically perform as aligned with the SECCM.  Supervisor SME panels consisted of 10-4 
hour meetings. Additional component panels were completed for all of the Non-Naval 
components.  These component panels consisted of 2-4 hour meetings with the USAF, 
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MDA and Army to ensure that the model was a good representation of Non-Naval 
component’s SE workforce.  The results from all of the panels were organized and 
reviewed by the SECCM WG and adjudication was provided and documented for any 
concerns. The survey draft was reviewed by the WG, the DOD Information Management 
Control Officer and associated Unions.  Any concerns over the content that would make 
it difficult for individuals to accurately evaluate and respond to the survey were 
consolidated and adjudicated appropriately.  Changes to the survey were considered when 
a specific concern was expressed consistently.  The occupational analysis survey content 
was finalized after this review. 
 
Survey Approval 
Survey approval was required prior to the deployment of the survey.  The process 
was very in depth and extensive.  It took 5 months to attain approval.  First, the WG 
needed to identify the population of systems engineers in each organization that the 
survey should be sent to. The SE population was needed to identify those SE to include in 
the survey pool. The population sample was representative of the population in order to 
use as a basis for model verification. Only a sample of the population was surveyed. The 
population information was also needed to complete the Cost Estimate document that was 
required to obtain DOD Survey approval. The approval was required prior to deploying 
the survey. As mentioned previously, it was very challenging to identify the population of 
systems engineers in defense organizations.  
There are several organizations participating in the SECCM WG, including NPS, 
DASN RDTE, NAVAIR, NUWC, NSWCDD, SPAWAR, USMC, US Army, MDA, 
USAF, SE-UARC SERC.  Only the Missile Defense Agency (MDA) is being asked to 
provide participation for the 4th estate. A tasker was sent out to the Naval System 
Commands soliciting the SE population. Non-naval participants sent their inputs directly 
to NPS.  Once all organizations identified their populations, they were combined and 
reviewed by OPM and the SECCM WG.  
The DD Form 2936 Request for Approval of DOD Internal Information 
Collection, Cost Estimate, Defense Manpower Data Center (DMDC) Supporting 
Statement and a copy of the survey was sent to the Information Management Control 
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Officer (IMCO).  After review, the IMCO sent the documents for IRB Review and the 
Privacy Act Division sent the package to Washington Headquarters Services (WHS) to 
review.  WHS reviews the package and released a RCS approval number. The RCS 
number and union approval were granted and the survey was deployed on September 
28th, 2015 and will be closed near the beginning of FY16 based on analysis of response 
rates.  The results of the survey will be analyzed in FY16 and implemented, as 
appropriate. 
G. ROLE OF SECCM WG 
The SECCM WG consisted of members from across DOD. The WG was 
dedicated to identifying participants for the panels required to verify the model.  Several 
members of the WG also personally participated in the panels, notably providing a huge 
time commitment to this effort.  DASN RDT&E worked to achieve survey approval. The 
NPS team coordinated the meetings, provided the WG with updates on the panels and 
survey approval progress while serving as the liaison between the participants and OPM.  
OPM facilitated each of the panels, documented and presented the results to the WG and 
create the SE Occupational and Gap Analysis Survey. 
H. CHAPTER SUMMARY 
This chapter reviewed the evolution of the SECCM by explaining how the 
SECCM evolved. OPM Guidelines for verifying competency models were explained in 
detail, the Scope and the Methodology were also discussed, with specific details about 
the employee and supervisor panels and the extent of the survey approval process.  The 
SE Occupational and Gap Analysis survey was deployed and the results of the survey 
will be analyzed in FY16 and implemented. 
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II. IMPORTANCE OF VERIFYING COMPETENCY MODELS 
The DOD has established a competency-based approach to strategic workforce 
management.  This approach includes assessing the critical skills and competencies 
needed now and in the future within the civilian workforce along with strategies to close 
competency and skill gaps.  A competency based approach supports strategic workforce 
planning and effective talent management. 
A. LITERATURE REVIEW OF OTHER VERIFIED COMPETENCY 
MODELS 
There are several existing competency models that have been verified using the 
Uniform Guidelines. Throughout our literature review we researched the Competency 
Model for IT Program Management, The Framework for Improving Critical 
Infrastructure Cyber Security and the Competency Model for Grants Management.  
The IT Program Management Competency Model was used by OPM for talent 
management. A profile database was created to proactively develop competencies in 
employees before they are needed. It also assists in identifying competency gaps and 
recognizing a way to build competency in areas where it’s needed. The database also 
serves as a strategic resource for matching team members to the profiled characteristics 
of the project or program (PMI, 2014).  
The Framework for Improving Critical Infrastructure Cyber Security was issued 
on February 12, 2014, as directed by President Obama in Executive Order 13636. This 
competency model was created to be a baseline Framework that organizations can use in 
a variety of ways. It was verified using OPM’s process. Organizations have used the 
Framework to benchmark performance, create strategic planning tools to assess risks and 
current practices. The model has also been used for assessment purposes (RFI 2014).  
The Competency Model for Grants Management served as a framework to 
support a government-wide effort to assess critical skill gaps among the federal 
workforce. It provides an understanding of the diverse types of employees that make up 
the grant workforce and the key roles they carry out (GAO-13-591). Agencies have used 
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the model to assess competencies, using the grant training courses and other training 
mechanisms to address gaps.  
B. USES OF VERIFIED COMPETENCY MODELS 
Verified competency models can be used for self-selection, recruitment selection, 
and training applications. The model can be used to guide career choice and self-selection 
by describing in detail what is required to be successful at particular job-role. Verified 
models would also assist human resources tremendously in finding the “right fit” for the 
position because applicants would have a really good understanding of what KSAs are 
needed for the position prior to applying for it. Verified competency models can also be 
used to assist with leadership development and career development plans. The 
appropriate training and development plans could be created based on the results of the 
verified competency model. Courses can be created to bridge specific competency gaps 
by developing specific competencies. Competency Assessment tools could also be 
derived to supplement academic qualifications of applicants (Patterson et al. 2000). 
Competency models can also be used to evaluate employees’ performances, reward 
employees by using the competencies to establish promotion criteria (Morgeson, 
Campion, and Levashina, 2009), manage employee information by using the competency 
models to record and archive employee skill, training, and job experience information. 
Employees could be compensated using the model to structure pay differences between 
jobs and/or to evaluate employees for pay increases. Retention of critical skills and 
reduction-in-force activities can also be managed through identifying and measuring 
competencies aligned to the current and future organizational objectives (Campion et al. 
2011).  
Within the US government, only a model that is verified in accordance with the 
Uniform Guidelines can be used with confidence for all human resource (HR) functions, 
especially for ‘high stakes’ functions such as hiring, selection, writing position 
descriptions, and creating job announcements.  
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C. STANDARD METHOD OF COMPTENCY MODEL VERIFICATION 
USING UNIFORM GUIDELINES 
OPM has been conducting Government wide occupational studies using its 
Multipurpose Occupational Systems Analysis Inventory (MOSAIC) methodology.  
MOSAIC is a multipurpose, survey-based occupational analysis approach used to collect 
information for employees and supervisors on many occupations for a wide range of 
human resource management functions.  OPM drafts a competency model and task list by 
analyzing the MOSAIC data, reviewing organizational information such as position 
descriptions, occupational analysis, manpower and other occupational related studies, and 
reviewing past competency modeling studies conducted by OPM for other agencies 
(Office of Personnel Management).  Employee and Supervisor SME panels are facilitated 
by LWDA. The results of the panels are used to create the Occupational Analysis Survey.  
The survey is deployed to the appropriate survey population by OPM.  The survey 
respondents are asked to rate the tasks and competencies on importance, required at 
entry, and frequency. The respondents are also asked to respond to a series of questions 
to self-identify as individuals who perform or supervise personnel who perform the 
specified type of work.  The results of the survey are analyzed and OPM provides a 
technical report with details on the results of the analysis. Proficiency levels, gap analysis 
and career path modeling are also typically included in the analysis. 
D. CHAPTER SUMMARY 
This chapter reviewed highlighted the importance of verifying a competency 
model.  Several examples of competency models that have been verified are discussed 
and the uses for a verified competency model were revealed. The processes that OPM 
typically uses for competency model verification were also defined. 
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III. VERIFICATION USING UNIFORM GUIDELINES 
The occupational survey was administered to a statistically significant sample of 
the population, and the results will be analyzed. In some cases, the results may indicate 
the portions of the sampled population should be excluded from the results. By 
oversampling, there should be enough survey responses to maintain a statistically 
significant sample for the results to be used to represent the population of SE.  We are not 
verifying the SECCM.  We used the SECCM as a foundational tool that was used during 
the panels to gather SME input.  The information from the survey will be used to update 
SECCM and a new Systems Engineering Competency Model will be created using the 
subset of competencies verified based on the SE Job Analysis (including importance and 
frequency of tasks).   
A. CUSTOM PROFICIENCY LEVELS 
 Custom proficiency levels are useful for career path modeling and 
employee development initiatives. LWDA recommends developing custom proficiency 
levels for a subset of competencies identified by SMEs as essential developmental 
competencies. LWDA conducted Naval SME panels to develop the Naval custom 
proficiency levels and set required proficiencies for each of the competencies. OPM 
facilitated 8-4hour meetings with a focus group consisting of employee SMEs to define 
grade levels for Navy employees. Participants reviewed the current competency models, 
and came to a consensus on the minimum required proficiency level for each of the 
competencies based on the generic proficiency level scale. Generic proficiency levels will 
also be created using the results from the survey. The generic proficiency level 
information is not part of the competency model; rather it is one of the HR products the 
competency model can be used for.  In this case, OPM will be using the generic 
proficiency level information to conduct a gap analysis for the Navy.  OPM also 
facilitated 10-4hour meetings with a focus group consisting of supervisor SMEs to 
identify the criteria that distinguish the progression of work at each grade level.  In this 
focus group, LWDA worked with SMEs to set proficiency levels that cut across 
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individuals performing systems engineering work and will not set generic proficiency 
levels for any subgroups (e.g., by occupational series, organization). 
 
B. CAREER PATH MODELING 
Career paths are established to guide employees, their supervisors, and the 
organization as a whole for employee development purposes.  Career path models serve 
as a resource to employees seeking to further develop their professional skills, and in the 
case of systems engineering professionals at Navy; it may introduce employees to 
opportunities they may otherwise not know exist. As systems engineers do not have a 
unique general schedule (GS) level classification, employees currently performing 
systems engineering tasks may be less aware of the career path opportunities than their 
counterparts with a GS classification. OPM facilitated 8-4hour meetings with a focus 
group consisting of employee SMEs to define career paths for Navy employees. The 
paths will inform employees of career progression options outlining a career lattice while 
identifying available enrichment activities, such as developmental assignments and 
training that are appropriate for employees at each level of the career path.  OPM also 
facilitated 10-4hour meetings with a focus group consisting of supervisor SMEs to 
confirm career paths and revise where needed. 
C. OCCUPATIONAL ANALYSIS SURVEY 
Occupational analysis survey content was tailored to meet the needs of RDT&E 
and NPS. The survey was developed by OPM after interactions with the employees and 
supervisor SMEs. Two separate questionnaires were developed, one for supervisors and 
one for employees. The SECCM WG reviewed the survey draft and recommended format 
changes.  The changes were incorporated and the final survey was deployed.  The survey 
was estimated to take about 2.5 hours.   
The survey was sent to 6,011 employees and 1,519 supervisors across DOD. As 
of November 2015, there is a 21% response rate for the incumbent survey and 6% for the 
Supervisor Survey.  This update is based on the status as of Monday, November 9th.  
OPM is analyzing the response rates to determine when we meet a requirement for a 
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Figure 5. Employee Survey Response 
 
  
Figure 6. Supervisor Response 
 
The SECCM WG will work together to decide the best approach to solicit 
responses until a robust representation of the population has been achieved. The response 
rates by component are shown in Table 3.   The status update as of Tuesday, December 
1st shows a 21% response rate for the Incumbent Survey and 6% for the Supervisor 
Survey.  OPM recommends a 33% survey response to ensure that we have captured a 
robust representation of the SE population. 
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D. ANALYSIS OF SURVEY DATA 
 LWDA will analyze the data collected in the questionnaire and use this information 
to identify critical competencies and tasks for DOD Systems Engineers. The current 
project budget estimate includes analysis across the workforce, without separate 
subgroup reporting. 
E. VERIFICATION POA&M 
The POA&M conducted throughout FY15, and continuing into FY16 is 
summarized in Table 4. 
 
 
Table 4. SE Verification POA&M 
 
Task Description Start Days Finish Predecessor 
2.2 
Consolidate ALL employee 
information       n/a 
2.3 Employee SME Panels       2.2 
2.4 Supervisor SME Panels 11/3/14 32 12/5/14 2.3 
2.6 Component Panels 4/2/15 8 4/10/15 
Note: Need list of 
participants by Feb.6th 
2.6.1 Component Panel (MDA) 4/2/15 8 4/10/15 tentative 
























USMC 356 58 52 15% 19 65 79 9 2 3% 14 24
NAVAIR 812 265 190 23% 78 12 0 0 0% Note81 4
NAVSEA 127 143 103 81% 50 38 7 14% 3 10
Warfare8Centers 1248 218 155 12% 95 257 273 44 6 2% 49 84
SPAWAR8HQ 61 34 33 54% 17 6 1 6% Note81 5
SSC8Atlantic 901 261 178 20% 119 79 23 8 10% 8 18
SSC8Pacific 491 119 84 17% 14 78 129 24 3 2% 23 40
USAF 110 54 44 40% 46 10 8 17% 1 7
MDA 357 255 223 62% 98 57 26 27% 6
Army 1495 244 184 12% 115 309 720 93 31 4% 113 207
5958 1651 1246 21% 1503 304 92 6%
Employee Supervisor
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2.6.3 Component Panel (Army) 4/2/15 8 4/10/15 tentative 
2.8 
Develop Online Survey 
Draft (Occupational and 
Gap Analysis Surveys) 4/10/15 14 4/24/15 2.6 
1.3 DOD Survey Approval 3/26/25 221 8/27/15 1.3.1,1.3.2, 1.3.3 
1.3.1 
Produce CAPE & DD Form 
2936 & Provide IMCO with 
POCs from Air Force & 
Army 3/26/25 9 4/6/15 1.3.1.1 
1.3.1.1 Identify Sampling Pool 9/22/14 141 2/10/15 
Note:Need MDA & Army 
Population by Feb. 10th 
1.3.1.2 Cost Estimate 3/26/25 9 4/6/15 1.3.1.1 
1.3.2 
Process DMDC Supporting 
Statement   3/26/25 21 4/6/15 1.3.1.1 
1.3.2.1 
Send Survey w/ DMDC to 
IMCO 4/6/15 25 5/1/15   
1.3.2.2 
DMDC grants the exception 
letter  5/1/15 76 7/16/15 1.3.2,2.5, 1.4 
1.3.3 IRB Review 7/16/15 0 7/16/15 Follow Up: Not required 
1.3.4 
Privacy Act Div. sends the 
package to Washington 
Headquarters Services (WHS) 
to review 7/16/15 7 7/23/15 1.3.1,1.3.2,1.3.3 
1.3.4.1 WHS assigns RCS number 7/23/15 35 8/27/15 1.3.4 
1.4 Union Approval 4/24/15 90 7/23/15 Update: COMPLETE 
3.0 
Administer occupational 
analysis survey  9/28/15 21 10/19/15 1.3, 1.4 
3.1 
Analysis of Survey Results 
(Navy) 10/19/15 60 12/18/15 2 months 
3.1.1 Technical Report (Navy) 10/19/15 60 12/18/15 2 months 
3.2 
Analysis of Survey Results 
(MDA, Army, Air Force) 12/18/15 180 6/15/16 
2 months per comp-
Conservative Estimate 
3.2.1 
Technical Report (MDA, 
Army, Air Force) 12/18/15 180 6/15/16 




F. DOCUMENTATION OF RESULTS 
A key piece of ensuring a competency model conforms to legal and professional 
standards and guidelines is the documentation of the results of an occupational analysis.  
LWDA will document the methodology and results for steps one and two in a technical 
report for use by RDT&E and the NPS SECCM WG.  This report will be designed to 
meet professional and legal guidelines  
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G. POA&M 
The Naval Custom Career Path Modeling POA&M, Table 5, is a summary of the 
tasks and efforts conducted to develop a custom SE career path model for the Navy. 
 
 




H. CHAPTER SUMMARY 
This chapter discussed how OPM used the information from the custom Naval 
SME panels to develop a custom SE Career Path Model for the Navy.  DASN RDT&E 
funded OPM to define proficiency level criteria for each competency at each proficiency 
level for the Navy.  OPM is gathering this information using general proficiency level 
definitions through the survey.  Therefore, the general proficiency level information for 
other components is being gathered in the survey and each component would only need 
to work with OPM to analyze the data.  DASN RDT&E also funded OPM to define 
custom (or detailed) proficiency level benchmarks for a subset of competencies.  If Air 
force, MDA, or Army would like to define custom proficiency levels additional contracts 
with OPM will need to be initiated. The results from the panels will be analyzed and 
details on the Model and future DON implementation will be provided in FY16. The 




Task Description Start Days Finish Predecessor 
2.5 
 Supervisor SME Panels 
(Navy) 1/12/15 4 1/16/15 2.3 
2.7 Additional Naval Panels 5/11/15 112 8/31/15 
Note: Need list of 
participants by May 8th 
2.7.1 
Proficiency Level Panels 
(Navy) 5/11/15 112 8/31/15 complete 
2.7.2 
Career Path Modeling Panels 
(Navy) 5/11/15   8/31/15 complete 
3.1.1 Technical Report (Navy) 10/19/15 60 12/18/15 2 months 
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IV. OUTLINE OF NEXT STEPS 
The Deputy Assistant Secretary of the Navy (DASN) Research, Development, 
Test & Evaluation (RDT&E) Systems Engineering and Policy office is providing funds to 
the Naval Postgraduate School Systems Engineering Department to assist with SYSCOM 
implementation method and tools, to be used in support of the implementation of the 
Systems Engineering Competency Model.  
In FY16 NPS will focus on development of the details of the career development 
aspects and implementation of the competency model. Once implemented, it can be used 
for human resources functions, such as hiring, promotion, etc. NPS will work in 
collaboration with OPM to conduct and analyze both the job analysis and series of survey 
results and statistical tests for the model validity with SESG SME panel feedback in 
FY16. Table 6 shows a high-level summary of the Plans and Milestones in FY16. 
 






1st QTR: 19 DEC2015 Competency model verification feedback w/ SESG SME Panels 
2nd QTR: 27 MAR2016 Evaluation of SECCM & creation of high-level career development 
plans to assist with DON implementation 
3rd QTR: 20 JUN2016 Develop artifacts required to implement the SECCM for the DON 
4th QTR: 19 SEPT2016 Provide technical reports & presentations summarizing the results of 
the project and provide successful use-case scenarios and potential 
uses of the SECCM to the SESG 
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V. SUMMARY 
This chapter presents a brief summary of the FY15 research conducted in order to 
address the verification of the competencies in the SECCM. The SECCM WG conducted 
a review of the model. Shortly after, OPM was added to the team to assist with the 
verification process. The verification process started with OPM’s review of the SECCM.  
OPM developed a drafted list of competencies and tasks after analysis of the MOSAIC 
data, review of organizational information such as position descriptions, occupational 
analysis, manpower and other occupational related studies.  Next, there were several 
different tasks completed simultaneously including the survey approval, SME panels, and 
survey development. 
Survey approval was required prior to the deployment of the survey.  The process 
was very in depth and extensive, taking about 5 months to complete.  First, the WG 
needed to identify the population of systems engineers in each organization that the 
survey should be sent to. The population information was used to complete the DD Form 
2936 Request for Approval of DOD Internal Information Collection, Cost Estimate, 
Defense Manpower Data Center (DMDC) Supporting Statement and a copy of the survey 
were completed and the package was sent to the Information Management Control 
Officer (IMCO).  After review, the IMCO sent the documents for IRB Review and the 
Privacy Act Division sent the package to Washington Headquarters Services (WHS) to 
review.  WHS reviewed the package and released a RCS approval number.  
 
Throughout this research, employees were defined as employees who are 
currently performing systems engineering work and have a minimum of 6 months 
experience in SE, but could have more experience than the minimum. Supervisors were 
defined as first line supervisors of the employees who perform systems engineering work, 
having at least 6 months experience. The employees participated in panels facilitated by 
OPM.  During the panels the SMEs reviewed the list of tasks that SE typically perform as 
aligned with the SECCM, completed a review of the model and provided confirmation 
that the KSAs in the model were valid and aligned to the appropriate competency.  
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During the supervisor panels the SMEs reviewed the generic proficiency scales 
and set the minimum required proficiency levels.  Additional component panels were 
completed for all of the Non-Naval components (USAF, MDA and Army) to ensure that 
the model was a good representation of Non-Naval component’s SE workforce.  The 
results from all of the panels were organized and reviewed by the SECCM WG and 
adjudication was provided and documented for any concerns. Additional Naval custom 
proficiency and career path modeling panels were also completed.   
OPM used the input from all of the panels to draft the SE Occupational and Gap 
Analysis Survey.  The survey draft was reviewed by the WG, the DOD Information 
Management Control Officer and associated Unions.  Any concerns over the content that 
would make it difficult for individuals to accurately evaluate and respond to the survey 
were consolidated and adjudicated appropriately.  Changes to the survey were considered 
when a specific concern was expressed consistently. 
The RCS number and union approval were granted and the survey was deployed 
on September 28th, 2015.  We are not verifying the SECCM.  We used the SECCM as a 
foundational tool that was used during the panels to gather SME input.  The information 
from the survey will be used to update SECCM and a new Systems Engineering 
Competency Model will be created using the subset of competencies verified based on 
the SE Job Analysis (including importance and frequency of tasks).  The generic 
proficiency level information is not part of the competency model, rather it is one of the 
HR products the competency model can be used for.  In this case, OPM will be using the 
generic proficiency level information to conduct a gap analysis for the Navy.  The results 
of the survey will be analyzed in FY16 and implemented.  NPS and OPM will analyze 
the data and assist with DOD implementation. 
NPS used the SECCM as a baseline for curriculum alignment for a single course, 
SE3100, as an example. This proved a very useful context for the SE department, as the 
education provider, to verify that the education is structured to meet the needs of both 
students and education sponsors. In addition, the SE department can use the SECCM as 
an external foundation to assess educational effectiveness. This would be provided in two 
parts, the definition of student outcomes and assessment of student attainment of 
outcomes. This information can be used as the basis of a departmental continuous 
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improvement program as well as providing evidence to accrediting bodies that the 
education is effective in meeting stakeholder needs. The SE department holds at least 
annual reviews with education sponsors to provide a forum for dialogue on how well the 
education meets their needs. The SECCM will provide the foundation for communicating 
the context for graduate skill development. The curriculum alignment is ongoing
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APPENDIX A. SECCM FAQS  
Q. What is the SECCM? 
A.  The SECCM is: a multi-year project funded by DASN (RDT&E); a Systems Engineering (SE) competency model 
based on the OSD/DAU competency model currently used for the Acquisition ENG community.  It has enhanced the 
current OSD model through the addition of extensive sets of KSAs mapped to each of the SE competencies, which are 
defined over a series of typical career development points. The SECCM leveraged from several existing systems 
engineering competency models, such as the INCOSE UK SE Competency Model, Boeing, NASA, NAVAIR, MITRE, 
SPAWAR, and NUWC Newport. The SECCM working group (WG) includes representatives from NPS, DASD (SE), 
DASN (RDTE), NAVAIR, NUWC, NSWCDD, NAVSEA HQ, SPAWAR, USMC, US Army, MDA, USAF and 
SERC. The WG has conducted a baseline review of the model to eliminate redundancy and harmonize the KSAs 
throughout the SECCM for consistency.  
 
Q. Why was the SECCM developed? Why does the model need to be validated? 
A. There is currently no professional engineering occupational code or position description for systems     engineering 
within the Department of Defense (DOD). Professional engineering occupational codes are used to classify the 
characteristics desired for various engineering communities. Position descriptions highlight the knowledge, skills and 
abilities (KSAs) required to be qualified for a specific job. As such, there is a need for a competency model offering a 
set of KSAs that will assist in creating position descriptions and a related SE career development plan designed 
specifically for systems engineers within the DOD. 
 
There is currently no SE competency model validated IAW the Uniform Guidelines on Employee Selection. Only a 
model that is validated strictly IAW with the Uniform Guidelines can be used with confidence for all HR functions, 
especially for ‘high stakes’ functions like hiring, selection, writing position descriptions, and creating job 
announcements. Due to the importance of having a robust model validated for HR functions, DASN (RDT&E) 
extended the invitation to sister components and the Missile Defense Agency (MDA) to participate in the model 
verification process in an effort to make a model that is useful for all of DOD. 
 
Q. What is required to validate the SECCM in accordance with the Uniform Guidelines on Employee Selection? 
A. The verification process includes a Job Analysis (based on Employee and Supervisor Panels facilitated by the Office 
of Personnel Management (OPM)) and an Occupational Analysis Survey.  The survey draft is expected to be ready for 
the SECCM WG to review by early to mid-February 2015. If we remain on schedule, the survey will be deployed in 
June 2015.  Unfortunately, until a draft of the actual survey from OPM is ready, there is no way to estimate how long 
the survey will take each person to complete.  
 
Q.  Why is it important to identify the SE population for each organization? 
A.  The SE population is needed to identify those SE to include in the survey pool. The SE population is identified 
based on input from all participating organizations. There is no single best way to identify a systems engineer, so each 
organization must attempt to identify their own population based on identifying engineers who perform tasks related to 
SE. We are currently planning to use voluntary response sampling. The occupational survey will be administered to a 
voluntary sample of the population, and may include over-sampling to ensure capturing the breadth of the possible 
population. The population is also required to complete the Cost Estimate document that is required to obtain DOD 
Survey approval. Approval must be obtained prior to deploying the survey.  Identifying the population of systems 
engineers in any organization is currently a challenge faced by the DON and other defense organizations.  
 
Q.  Why is OPM assisting with the verification vs DCPAS through DCAT? 
A.  There is currently no professional engineering occupational code (08XX) for systems engineers within DOD. 
DCAT is being used to identify competency gaps based on occupational series.  Since there is no validated SE 
competency model aligned with an occupational series, a model with the related systems engineering tasks has to be 
created in order to accomplish a DCAT survey. DCPAS does not have a personnel research psychologist on staff to 
assist in validating a competency model, as does OPM – therefore OPM was tasked by DASN RDT&E to accomplish 
model verification.  
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APPENDIX D. MDA MEMO 
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APPENDIX E. USAF MEMO 
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